Is there a unique sequence in heparin for interaction with heparin cofactor II? Structural and biological studies of heparin-derived oligosaccharides.
To study the structural requirements in heparin for interaction with heparin cofactor II (HC II) we have analyzed the properties of oligosaccharide fractions obtained after digestion of heparin by heparinase and gel filtration. No activation of HC II was detected in the presence of di-, tetra-, hexa-, octa-, deca-, or do-decasaccharides. The hexasaccharide pool was fractionated by ion-exchange chromatography, and the structure of the major species, obtained in a homogeneous state, was investigated by NMR. All the resonances were unambiguously assigned using correlation by homonuclear and heteronuclear scalar coupling. The six monosaccharide residues of this hexasaccharide were thus easily identified. The sequence was established through two-dimensional nuclear Overhauser effect experiments. The results indicate that this product is a hexasaccharide recently described by Linhardt et al. (Linhardt, R. J., Rice, K. G., Merchant, Z. M., Kim, Y. S., and Lohse, D. L. (1986) J. Biol. Chem. 261, 14448-14454). However, we could not confirm the anticoagulant activity observed by these authors. Moreover, none of the individual components obtained after fractionation of the hexasaccharide pool was able either to activate HC II against thrombin or to inhibit HC II activation by heparin. Thus, our data led us to conclude that no unique sequence is involved in heparin for binding to HC II and inactivation of thrombin. The interaction merely results from the highly anionic character of heparin.